Asymmetric dimethylarginine is increased in asthma.
Asymmetric dimethylarginine (ADMA) is an endogenous nitric oxide synthase (NOS) inhibitor that competes with L-arginine for binding to NOS. It has been suggested that ADMA contributes to inflammation, collagen deposition, nitrosative stress, and lung function in murine models. To test the hypothesis that ADMA is increased in asthma and that NOS inhibition by ADMA contributes to airways obstruction. We assessed alterations of L-arginine, ADMA, and symmetric dimethylarginine (SDMA) levels in a murine model of allergic airways inflammation using LC-tandem mass spectrometry. Based on the levels of ADMA observed in the murine model, we further tested the direct effects of nebulized inhaled ADMA on airways responsiveness in naive control mice. We also assessed alterations of L-arginine, ADMA, and SDMA in humans in adult lung specimens and sputum samples from pediatric patients with asthma. ADMA was increased in lungs from the murine model of allergic airways inflammation. Exogenous administration of ADMA to naive mice, at doses consistent with the levels observed in the allergically inflamed lungs, resulted in augmentation of the airways responsiveness to methacholine. ADMA levels were also increased in human asthma lungs and sputum samples. ADMA levels are increased in asthma and contribute to NOS-related pathophysiology.